ABL-fusion oncoproteins activate multi-pathway of DNA repair: role in drug resistance?
Chromosomal translocations of tyrosine kinase c-ABL gene from chromosome 9 may generate oncogenic kinases exhibiting constitutive tyrosine kinase activity. Recently, we have shown that ABL-fusion oncogenic tyrosine kinases, BCR/ABL and TEL/ABL, specific to hematopoietic malignances, induced resistance to DNA-damaging agents. To elucidate the role of DNA repair in this phenomenon we examined the capacity of murine BaF3 lymphoid cells and their TEL/ABL-transformed counterparts to repair DNA lesions caused by gamma- and UV-radiations and the anti-cancer drug, idarubicin. TEL/ABL-transformed cells displayed resistance to these DNA damaging agents as evaluated by MTT assay and the survival advantage was associated with an accelerated kinetics of DNA repair as measured by the alkaline comet assay. Deoxyribonucleosides (dNTPs) supplementation of the repair medium further stimulated DNA repair and the effect was specific to the DNA damage agent used in the experiment but only the transformed cells displayed this feature. A variety of damages induced imply the multi-pathway of DNA repair involved. We also examined the capability of BCR/ABL-fusion to modulate the repair of oxidative lesions, considered as a major side effect of various anti-cancer drugs including idarubicin and radiation. Employing the free radical scavenger alpha-phenyl-N-tert-butyl nitrone (PBN, a spin trap) and DNA repair enzymes: endonuclease III (EndoIII) that nicks DNA at sites of oxidized bases, we found that BCR/ABL-transformed cells repaired oxidative DNA lesions more effectively than control cells. Our results suggest, that oncogenic ABL-dependent stimulation of DNA repair may contribute to the cell resistance to genotoxic treatment.